This study presents drawdown and buildup pressure derivative type-curves for a well producing at a constant rate from the center of a finite, circular reservoir. Early time response (wellbore storage and skin effects) is conelated by C 2 . and late time response (outer boundary effects) by ?JCD The outer boundary may be closed, or at a constant pressure. Design relations are developed for the time to the beginning and the end of infinite-acting radial flow. Producing time effects on buildup responses are also discussed.
INTRODUCTION
Transient pressure response for a well producing from a finite reservoir of circular, square, and rectangular drainage shapes has been studied by van Everdingen and Hursr (1949) ; Miller et d. (1954) ; Aziz and Flock (1963) ; Earlougher et al. (1968) ; Ramey and Cobb (1971) ; Kurnar and Ramey (1974) ; Cobb and Smith (1975) ; and Chen and Brigham (1978) among others. Mishra and Ramey (1987) presented a buildup derivative typecurve for a well with storage and skin, and producing from the center of a closed, circular reservoir. Their type-curve applies for large producing times such that rpD > f o p -This work presents drawdown and buildup pressure derivative type-curves for a well producing at a constant rate from the center of a finite, circular reservoir. The outer boundary may be closed, or at a constant pressure. The differences between the responses for a well in a closed, circular reservoir (fully developed field), and a well in a circular reservoir with a constant-pressure outer boundary (active edgewater drive system, or developed five-spot fluid-injection pattern) are discussed. Desi@ rela- tions are developed to estimate the time period which corresponds to infinite-acting radial flow, or to a semi-log straight line on a pressure vs. logarithm of time graph. Producing time effects on buildup responses are studied using the slope of a dimensionless Agarwal(l980) buildup graph.
THEORY
where L-' is the inverse Laplace transform operator. h Eq.
(1). jiD refers to the dimensionless wellbore pressure drop in Laplace space without storage or skin. For the case of a constant-rate well producing from the center of a closed circle, the expression for jiD is (van Everdingen and Hursr,
1949):
For the case of a constant-rate well producing from the center of a circular reservoir with a constant-pressure outer boundary, the expression for pD is (van Everdingen and
Hurst, 1949):
The dimensionless wellbore pressure drop from Eq. (1) was obtained by inverting the Laplace space solution numerically with the Srehfesr (1970) algorithm. Figure 2 shows the drawdown pressure derivative typecurve developed in this study. Both closed and constantpressure outer boundary cases are shown. The dimensionless times by which the semi-log pressure derivative is within 2% of 0.5 are:
DRAWDOWN RESPONSE
Design Eqs. (6) and (7) apply for both closed and constantpressure outer boundaries. Equations (6) and (7) yield the condition for the development of at least half a log cycle of semi-log straight line as:
BUILDUP RESPONSE
The dimensionless buildup pressure is:
and the slope of a dimensionless MDH (Miller, Dyes, and Hutchinson, 1950) buildup graph is: Fig. 3 shows the verification of the correlating parameters C 2 and r29/CD for the buildup pressure derivative responses of a well in the m t e r of a circular reservoir with a constant-pressure outer boundary. Figure 4 presents a buildup derivative typecurve for a well in the center of a circular reservoir with a constant-pressure outer boundary. The dimensionless times by which the semi-log buildup pressure derivative is within 2% of 0.5 on Fig. 4 are:
Equations (11) and (12) yield the condition for the develop ment of at least half a log cycle of semi-log straight line as:
?' CD > 2710 + 3600 log (C& .
( 13) which is the same as Eq. (8). shows that a type-curve matching without considering producing time effects may yield an overestimated ?&CD for smaller producing times. 
SUMMARY

